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. yWany/; students in/math classes may not Jb 6 finding 

succ^s;5,.4^^^^^ i^iabi-lity to^ read their math, t^extbooks . 

As math/ or '^ tieacher . of any subj\ect^ area,,?it is the 

inst:rii^6r ' s^rfespbrysibility tp teabh stiident s how to ^read their 

siibject: textbook y need/ to he developed before . 

mathematical I skills can be^ thoroughly learned . 

Studencs do have/di'f f icultiesj terras : because-< the * 

term may haW a differ^rit meaning in vmat hematics tha.h; in general - 

usage and ^iie term may not be> related to anything Ch;^/ s tudent 

±s familt^T I'WjLth. It is important that students rea^ze that 

\ math problems can be stated in dif f erent:- ways^ and . can be translated 

into ma/chematical symbols that they are familiar with. For 

example, the fallowing statements have the same meaning: 

Example 1 * ^ - . - . ^ / 

/ ^ two plus two is four , ' ' - 

t'be sum of two and two will be four ' ' , 

two increased by two is ..four - " 

two and two equals four . '\ ^ : ' - 

twcx^adcied .to two gives vou-four 
• . s 2 = 4 ' " . ' " \ 



Ex airfple .2 



^ 7 Eight less than six tiniu.^ some ,unkno\m number is sixteen 

/ the^product of six and some number, decreasipd by eight is 16. 
/ ; six»rtimes some unknown number less eight sixteen 
^ the (product of six and -^some number reduced Vbv eight is' sixteen 
6n - 8 = 16 ^ ^ ' , - . 

Te^'kcheis should emphasize the different' ways, an operation 

or mathematical symbol can be reoresented 



'/to be n^ade aware of the 'speed with 

; ■ ■ • . ■ ■ ^ .. 

h; it, is \necessary to read ^at a slower 
ler to note details, dp prganize the information,^, 
draw donclusions solve problems, and then check the solution. 
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The instructor should also stress, reading and ire-reading , 

expository material, ^he ^ Directed Readinp, Lesson for Expository 

: Material is one method for improving comprehension in mathematics J 

> /This method requires the student to follow a' step by step , ' ; 

- procedure which emphasizes each' aspect of the written material, : j 

. V -^f the teacher explains the material instead of asking the . \ 

student to read i-t herself, then the student will grow 'dependent 

■ on the teacher and will not be able' to interpret the material 

herself. However, many students just are unable to interpret 

the material by themselves. This is.:one'pf the major excuses 

^ for their dependency on the teacher,' It is the teacher's job . ' 

to guide the studenf^ s reading instruction. They must work together 

to make th^ textbook material comprehensible. J) 

"The folljia-tKri^ig^ is this author's adaptation of the points 

suggested ^dn The Improvement of Reading; ^ for . the directed reading 

lesson using expository material. ' r 

1. Pvea'd i'or mvaia lae/i. , ' ' ' • ■ ' ^ 

.' 2. Read for sequence or. outline . , 

^ 3. ^ Note vocabifilary ' . ' 

4. Refer to illustrations -and diar.rams 
.5. Read creatively, inferring,, drawing, conclusions, and 
seeing relationships, ^ ' . 

6, Solve problems 
7,. -Review , . , 

_ • ■ 

: Icbns'tance M, McCullough, Ruth Strang, Auther Traxler,.. ^ 

-\ The Improvement of Reading . (:Nlew York, '4cGraw Mill Book Co/:, 1*^61) 
chapter 7. 



Reprinted from: 
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Payn.e, J.4i. . et al. Algebra One . New York: Harcourt,. Brace 

• • ■■ Inc.., 1969, p.ee. - . . ■ • : :. 
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2-5 Addition of Real Nuinbers 

Kegaive nun.b.s often 9^l^;r^^^i 77^ ^ 
a plat)e is traveling 400 miles an hour /^Vg . ^0 sfelve such 

used to find sums. The sign for addition, +. is written in 
Se^stressthatitisthesignoftheoperation. . ^ 

sum of Two Negative Numbers 

^''^Sh of- il^' ••^s'^tl'" and"r-3 a,a ",0. of 3," as .>^™ 
in the vector diagram. . . * ' ' _7 t ' 

Loss of (4 + 3) ^ 

i 
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(4 + 3)/or-7^ .7 -6 -3 ^ ^ 

The sum -of -^4 and — 3 is -7. c . / 

Draw vecto^ diagrams for each true sentence below. Can you dis- 
cover a pattern?' ^ ^ 

•3._i+(-7).-12 , b. -6t+(-8i;2^1lL_, 




DIRECTED READING LESSON FOR EXPOSITORY MATERIAL ; ' . 

Consider the selection "Addition of Real N,umb er s ' ' f r om Al g ebr ai ~1 7- 
by Payne which is published by Harcourt, Brape, and World, Inc^ 
How would students read thisnmaterial? JThe following procedure 
is suggested for improvement of reading skills. " \ 

1. • IJhat is the main idea? 

\ 

The title suggests fhat it is necessary for stud-ents^to jknow 

the: meaning of ^a r^l number. This includes knowing the- use 

._f signed tiumbers (positive and negative* numbers) and. how to 

• , ' •«» ' * . ■ 

/ work with them in the mathematical operation of addition. > 

■ ''^ . ' . ' " ■ 

2. What is 'fche sequence of the content? 

•The ^title /gives the topic jEor the section." 
^ -The first' paragraph gives examples o^f the uses of signed numbers. 

.-The jecond paragraph explains that the color of red^will ^ 
. represent the operation/ of addition-. If the student y^oes \ 
directly to the algorit^ljtfi he or she would have missed this • 
explanation as well as the^ topic of the se^^on and ne<:essary 
vocabulary words. 
-In the ill,ustration a 'generalization for adding sillied numbers 
is -explcLined v^ith the use of a vector diagram. Writteti', 
• problems are given to be solved with the use of vector diagrams. 

3. ./List vocabulary words that are unfamiliar: . ' • i. 

Do studehjlrs'^knov; the ni,ean,Ln9, of nep,ative numhets? How is the word 
applications used in mathematics? Both negative .-and applications 
have ordinary English mGaninr^.s as. well as mathematical English 
meanings. Vlhat is head wind and ground speed? How does it ' ' 



.relate to flying speed? The word postulate ' (rule) also ^needs 



_siims-^ vec tor , ^ and. dliagrani ; 
Note -the diagram:. 



What is a vector diagram and what "i^^ its- purpose? 




to be understood. Other vocaWlary wor^s incltide positive, 



6. 



The vector diagram is' a model usin'g^ di;:ect ional arrows that 
helps to establish the generalization of how to add 
negative and J)ositiv^ numbers. 
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How 'do\you read the diagram? 
^ The student ""needs to'" learn the direction his eyes move 
. " While changing his attention from' expository material to. 

illustrative material. ' . ' 

What conclusions can be reached? — - 

-The ^uses of signeld numbers include travel situations whic> 
involve loss and gain, technicaiiti^es of sports^, money 

andVthe rise and fall of stock quotations , .^s 
-Based on the veVior cl^-agram, a generalization can be c^cided 

concerning the .nfrocedure used to add two negative ni^bers ; 
Solve problem'; . • ^ k ' 

Students should perform necessary operations to solve problems 
uased un conclusions -'ra-.T oirt five-. ^ \ », * ' . 
Review 



Review the solution to see if answfer is reasonable. ^ 



The method of employing the directed readin^g lesson ^depends, 

on the level of students involved^ At first, teachers should 

' " ' ■ ' ^' . 

guide "the students and together thev should examine the mat^^rial 

''^ • ■ " ' ■ " 

and consider each "of -the seven- a.spects of the projcedure, 

» ; I * ■ ... , 




Af^fc^iipractice, the students shojaldbe* ask^ to do the. - ~ 
procedure alone. Low level * students should, be required to'^wiritia 
the answers'^, '•while the higher- level student could/study the material 
and. answer the questions to hdvjnself or orally if done as a 
group assignme^it- " 

The use of the directed' reading lesson Is very important 
when teaching stud^ts/ to develop skills necessary to comprehend 
expository material. Guiding, students through these steps . , 

wili enable them to^ become confident of their ability to learn 
how to read their mSth mater Lal^ ^ 

Ajdifferent procedure is^required for solving verba].\ ^ 

arithmetic problems, than when ""reading expository material. 

Consider the following procedure for solving .word problems ^ 
■ , ' . ■ ■ ' , ■ ' .. . . ' \ 

(verbal arithmetic problemis)\ jLt.is su^i^^sted by A.C. Maffei's 

' ■ ■ ' ■ ' 

rticleV ''Reading Analysis in Mathematics.". • ^ . ' 



DIRECTED READING LESSON FOR VERBAL ARITHMETIC PROBLEMS 



Problem:: Find three consecutive integers such that if th/ee 
times the smalclest is decreased by the sum of the 
othei: two, "the difference between them will be 46. 

. . - ^ , ' . 

1. Preview: ■ v. >• 

* a. First reading of problem 

b. ■ List unknown words and phrases for possible^discussion. . 

1. consecutive 4.v sum* . 
2: integers 5 . d^if f erence . 

; 3. '.decreased 

2. Question: " 

a> Second reading of problem 

b. Write -direct question of-^problem 4. • . 

- Find three cpnsecutive integers " . 

3. Read: 

a. Third reading of problem ' 

b. List all word facts of problem in some logical order: 

J ' \' ^ times the smallest . 

2. decreased by the sum of the other two 
^ 3. the difference will be 46 

'4. Reflect : ^ V 

a. Fourth reading 6f problem . t 

b. What is x, the unknown qu^tity representing? ^ 
Let'x - the Ijst consecutive integer; therefore, the 
three^consecut ive integers will be x, x -f 1 , and x + 2. 

* ■ 

c. Translate word facts into algebraic facts with the use of 

1 . 3x ' ^ ■ . 

2. -Cx.'-f i X + 2) 



Rewrite ^ ^ 

a. Rename algebraic facts in terms of a balanced equation 
and then solve for 

3x.- (x 1 -F X 4? 2) - ;6 

Solving th^ problani we find >c = 49 . Therefore, the { 
three integers are 49, 50, and 51. . ^ 

Review: 

a. Substitute the value of x into the equation and. check^. 
3(49) " (50 4- 51) - 46 

b . Does tl^ problem make sense in terms of the question? ' 
Yes, because 49, 50, ,and 51 are three consecutive tntep,ers 
tjj^ will fneet the conditions of the problem to g^ive- 



yoir the aeeded spjaition o1^46 



i " ■ • ■ . . • ■ ■ . ■ 
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DIRECTED READING LE5S0N FOR VERBAL A RITHftETIC PROBLEMS ^ 

EXAHPLE 'NUMBER 2 - ^ ' .. .. ^ . „ . , _ . . 

Problem:!; A family is making a monthly mortgage payment of - ' ' 
$92.50. TheyVere told that $59 .20- was for interest 
* and principal^, $3 per month for the fire insurance policy 
and the rest- for taxes . How much per month are they 
. pa3rlng in taxes- if tTi is amount is $92. 5]): decreased by^the 
sum of the interest amount and 'the fire policy amount? 

1 . Preview: ; 

a. 1st reading of problem 

b. List unknown terms , . . 
1. Mortgage 5. insurance 9. sum 



2. P'ayment 6, policy 

3. interest 7. . taxe^s 
principal " 8. decreased 



Question : 

a. 2nd reading, of problem- - 

b. Write direct" question of the problem 
How much per month are the taxes? 

Read : - / . . ' 

a, 3rd reading of problem • / 

b. List all word facts of problem ' 

1. amount of taxes is $92.50 decreased by ' 

2. the sum of the interest gmount and the policy amount 

Reflect: ^ , 

a. 4th reading of problem 

b. What is x, the unknown representing? 

-X is' representing th^ amount of taxes paid each month. 

^anslate word facts intd^algebraic. facts with the use 
of\x. ' " - ■ ' 

1. X = $92.50 - ■ ^ . 

2. / ($59.20 + $3) 

Rewrite: - 
• Rename al^^ebraic equ^^t iOii.> in terras of a balanced equation 
and then solve for ' , , 

• X = $92.50 ^' ($59.20 4 $3) ' ' 

X = $92.50 - $62.20 ' ' 

° X = $30.30 ' • ^ 

^The taxes are $30.30 „ ' ' 



Review: 

a. Substitute in value and check 
$30.30 = $92.-50 - ($59.20 + $3) 
$30.30 = $30.30- ' • , ^ 

b. Does the problem make sense in terms of the question? Yes 

' 1 0 - 
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Modification of Eye Movement PaC^terns 

You may have noticed that when wfe looked at the directed 
reading lesson for the expository material there^was reference 
of how to, read the diagram. Eye movement patterns in math may 
be totally different from the basic pattern students have been 
taught t6 employ. The most frequently used eye'movement pattern. 

r is from left to right from the beginning' of a line of print to 

• f ■ ■ ' • ' . . ■ ■ ■ ■ 

the end. This pattern is frequently inappropriate in the perusal 

of 9 math text which is heavily inter lardetf^with ah assortment: ^ 

of illustrative material. This necessitates leaving a line of prinit 

to check on the translatioT\ of the ver^)al description into an 

algorithm, di^gr'am, table, or illustration, returning to the 

print, frequently- in the .middle of the line, and so on. Additionally 

many diagrams require a right to left eye movement for port-ions 

and a right to left eye Titovement fqr other , sections . Students 

often read an algebraic equation acj70ss the numerators rather than 

from^ top to b~ot-tom as is required when a fraction is involved. 

Xou might be surprised at the eye movement pattern of non-verbal 

material. Ask some of your weaker students just: to read an equation, 

Numbeif lines'" involving negative numbers going from right?' to left 

alsq can cause 1!"eading problems. , ■ ■, ■ 

Once again consider the selection "Addition of Real Numbers" 

from Algebra I , by Payne. How do your eyes move as you read this 

material? Do .they read in the usual order of left to right and 

from top to bottom? ^ - 

11 
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■ Emphasize that more than one correct eye movenient pattern' 
imay exist. Students need to be aware that an incorrect eye 
movement pattern may lead to the wrong interpretation of expository 
materials The following sequence explains an exampl^g^of a 
possible eye movement pattern that may be experienced while reading 
"Addition of Real Numbers." 

■ EYE MOVE^^ENT^ EXAMPLE #1 / .- ' • ^ 

Fitst', the title., two paragraphs, and example are read from 
left to right. . Next, the eyes need to divert to the vector diagram. 
The diagram is read by looking at the bottom line and. then moving 
the eyes upward toward the second line. The directional vectors ' 
wl^ich denote "loss of 4" and "loss of 3" are found by moving the 
eyes from right to left. The student then j^rocee'ds to the 

^ ' - n , 

expository material written to the leftjyf the diagram which is of 

a /different column wTdth. Af^ter readij^-the first line from 

■ ^ . - • . - \ 

left to tight, the student should notice | th^^vertical arrow that 
the publisher has placed in the materi^. This arrow is ^there to 
help students be aware of the relationship between the mathematical 
term J.oss and the mathematical symbol . Reference is then made to 
the diagram to locate th^ -r^--^^ v^i^ 5 de-otes "loss of TT" This is 
read from right to l.eft, then the student refers to the summary . 
statement which re^states the f^eneralizat ion inferred bv the diagram. 
The problems written at tiie bottom of the pa^.e are stated in the - 
basic reading .pattern of left to rir^ht. Ilowo'ver,. ^hris mav create a 
problem for some students as math nroblens are froouentr/ written in 
columns which are read' from too to bottom. ^ \ " ' 

,> '" - ' - ' ' ' . • \ ' ■ ' 



% V:'-: ^ ■ 



'.While stuc(ents ar.ei r.eaditTLg the material'it is possible that they j« 
may nol: awar^^BMtfe^,rtance.,of details that are incllided ' ^' " 



in. part's of" ti- «HPpr , "^f^aterial. . .It is the duf the 

instructor to heip-,_o uudents ^alleviate this" situation ! luaking' 
reference to ijnportant aspects of the -reading material. 

EYE MOVEMENT EXAMPLE #2 • \ ' .^y^r^ 

Another difference in-^ eye movements iK mathematics is tHat 
problems are solved in a specific order that is not always from 
left to right. Consider the phjase 6+2-4. (Do students know 

what a phrage is? What does t^r^ raised dot mean?) If this were to be 

\ . -J 

simplified in order to find a common name^ many people would ^et ^ 

the answer of 3.2. (Do they know what a ^common name is?) . ' 

This is a^r^incorrect answer. The rule, .for "Order; of Operations" 

indicates that you multiply or divide before you add or subtract. ' ' ) 

Therefore, to do this problem you need to' work on the rif^ht end 

of the problem and then on the left. side. The correct answer is 14. • 

If the phrase had been written in this manner: 6 + (2 • 4) \ 

the operation inside the parentheses (multiplication) is done first 

^. 

and once again the answer is 14. 

r 

Consider the probl em 3j " 2 A . 6. The division is done first 
which means that once a<7ain the student must work from the rip,ht 
side, and then the left. ^l.." correct arisw '-r -[..11 
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, SUMMARY 

. Thp progress of a student depends teacher 'awareness and^ V^'' 

'classroom implementaLion r i . . .ods to improve weaknesses in 

reading skills. There iy . .ecd for the teacher to employ skills 

to teach the students how to interpret expository and illustrative 

material 'and verbal arithmetic problems. 

The Directed Reading Lessoi^i, as discussed in thi-s article 

is a method that allows for improvement: in reading skill-^ in math 

by ^Wphasy.ing the important details through a series of steps in 

the procedure. It is important that the'^ students by g uided through 

these steps. Tho student and teacher must work together. Students 

need to practice the procedures and become skilled at reading and 

interpreting the material he finds in his subject textbook. Ask/' 

• / 

them to take their share of the responsibility. required to improve 
their skills in reading the language of niath . Teachers need to 

be responsible to the student by stressip^r the need that thev be 

... ^ / 

aware of their .eye movements and changes in- reading direct ion . 
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